In this paper we prove that the Navier-Stokes initial value problem (1) has a unique smooth local strong solution ) , ( x t u and
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Now we study the Navier-Stokes initial value problem (1) . 
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Proof. We will find that by incorporating the divergence-free condition, we can remove the pressure term from our equation. (see p. 3 271 in [3] , p. 6 234 and p. 9 239 in [9] ) So first we can rewrite (1) into a abstract initial value problem on
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We used lemma 6 in the above third step.Therefore
We used the Lemma 6 in the above third step, and the formula (16) in fifth step.
then from (13),(15) and (17) it follows that for all 
In a similar induction way as Theorem 3.9 in [2] or as Theorem 5.1 in [10] we can prove that the solution
We can also prove directly that ) , ( x t u is smooth. In fact, the solution (18) of (14) is also the solution of (19). The Theorem 3.4 in [2] mean that as long as the solution of (19) exists , this solution is smooth. From Theorem 3.4 in [2] we have the solution [3] and Theorem 2.5 in [2] . In another paper we will prove that if we take ) , ( x t f to be identically zero and assume that any initial value 
Then the function Therefore we can prove the following theorem in a similar way as Theorem 3.9 in [2] or as Theorem 5.1 in [10] .
Theorem. The solution in the above Theorem is smooth.
